Introduction and Notation
Optimal Growth Economics, originated by works of Frank P. Ramsey in the late twenties of the 20th century, is a relatively separated part of traditional macroeconomics. The heart of the seminal paper of F. P. Ramsey (1928) on mathematical theory of saving is an economy producing output from labour and capital and the task is to decide how to divide production between consumption and capital accumulation to maximize the global utility of the consumers. Ramsey's results were revisited and significantly extended only after almost thirty years by Cass (1965) , Koopmans (1965) and Samuelson (1965) and at present the Ramsey model can be considered, along with the Solow model and overlapping generations model (see e.g. Solow, 1998) , as one of the three most significant tools for the dynamic general equilibrium model in modern macroeconomics. Except of the Solow book (1998) this problem is also touched with for example in (Blanchard -Fischer, 1989; Sardar, 2001) . (
In each period the demand for (total) consumption t t c L and for gross investment cannot be greater than production, i.e.
( ) 
and if we define the function ( ) 
where ( ) u  is instantaneous utility function and 1   (close to unity) is a given discount factor.
The problem is to find the rule how to split production between consumption and capital accumulation that maximizes global utility of the consumers for a finite or infinite time horizon T . Throughout this note we make the following general assumption. Under AS 0 from (6) we get
is the global utility per consumer obtained up to time T . Observe that for T   the value 0 ( ) k U T is typically infinite. To this end we introduce the mean global utility as
(we show that under our further assumptions g is independent of the initial capital 0 k ).
In the above formulation we assume that the production function ( ) f k and the consumption function ( ) u c fulfil some standard assumptions on production and consumption functions, in particular, that:
is twice continuously differentiable and
is strictly increasing and concave (i.e., its derivatives satisfy
is twice continuously differentiable and 
Note that since ( ) u  , ( ) f  are increasing (cf. assumptions AS 1 and AS 2) it is possible to replace the constraints (5) by 1 ( ) with ( )
0 1 0 0 0 given and if also 0
Hence by (11) the expression for the maximum global utility per consumer can be written as
) for a finite or infinite time horizon
where
Observe that in virtue of assumption AS 2 and (11) it holds: 
The Growth Model under Random Shocks
Up to now we have assumed that for a given t k the total output is given by ( ) (5), (11) ( ) where { 0 1 } is a random process
In the literature (cf. Majumdar -Mitra -Nishinmura, 2000). Unfortunately, assuming that Z is a Markov process with compact state space R then a rigorous treatment of the model given by (11) - (13) requires a very sophisticated mathematics (see Blackwell, 1965 or StokeyLukas, 1989) and is not suitable for numerical computation. To make the model computationally tractable, similarly as in Sladký (2006), we shall approximate the time development of our system governed by (11) , (12) 
Hence for the total output t y generated by the "randomized" production function we get for
and let (the row vector) ( ) 
 
Using the above discretization and taking decisions with respect to the current states, the development of the economy over time can be well described by a (highly structured) Markov reward chain 
Extension of the Stochastic Growth Model
Up to now we have assumed that the probability vector 
In what follows we assume that for an arbitrary policy the considered Markov chain contains a single class of recurrent states guaranteed by the following: either by value iterations (successive approximations) or by policy iterations. For more details see e.g. Puterman (1994) or Ross (1970) .
Algorithm 1 (Policy iteration -Howard, 1960)
Step 0. Select arbitrary policy, say 
